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§4. External Kink Mode in LHD 
Johnson, J .L. (PPPL) 
Ichiguchi, K., Okamoto, M., Nakajima, N. 
Nakamura, Y., Wakatani, M. (Graduate School, Energy 
Science, Kyoto Univ.) 
Low-mode-number free boundary modes in a finite 
f3 LHD equilibrium series with self-consistent bootstrap 
current were studied 1). In the calculation of the equi-
librium with self-consistent bootstrap current, it is as-
sumed that the plasma is composed of electrons and 
protons and Ti = Te. The parabolic profile was em-
ployed for the density and the temperature. In the 
equilibrium calculation, the beta value was raised by 
increasing the temperature while the density is fixed. 
In this case, the bootstrap current flows so as to in-
crease the rotational transfonn2), as shown in Fig.I. 
1.5...--,---,---,---;----., 
E 
o 
.. ' '" 
.' , 
~ 1.0 : ................ :.~.-.-.-
.= f -------
Ctl 
c 
o 
~ 0.5 
15 
a: 
o 
,. 
I 
0.2 0.4 0.6 0.8 
'tip 
Fig.1 Rotational transform at (f3) = 0% (solid), 1.57% 
(dashed) and 3.18% (dotted). 
Figure 2 shows the growth rates of the free boundary 
mode in the equilibria with the self-consistent bootstrap 
current, which are calculated with the KSTEP code. In 
the region of (f3) < 2%, the mode structure shows the 
interchange type. Beyond 2%, the mode becomes more 
global and and shows the kink mode type structure. 
Figure 3 shows the Fourier components of the displace-
ment vector with n=l at (f3) = 3.18%. The dominant 
poloidal mode number is m= 1. 
We found a.nother type of free boundary mode in the 
no net current equilibrium. Figure 4 shows the n=l 
mode at (f3) = 3.18%. The growth rate is smaller than 
the bootstrap current case, but it is still large. The 
188 
Pfirsch-Schliiter current is responsible for the instability 
because the growth rate is reduced considerably if the 
toroidal current term in JW is ignored. 
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Fig.2 Growth rates of the modes with n=l (circles), 
n=2(triangles) and n=3 (squares). 
Fig.3 Fourier components of the n=l mode in the 
bootstrap current case. 
FigA Fourier components of the n=l mode in the no 
net toroidal current case. 
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